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Interrupted Processing

In the type of pholography of interest to us the required
exposurs may vary over such a wide range that only the most sophisticated

system of exposure control would be adequate, Unfortunaﬁely, such systems

- cannot always be employed with the result that one may expect sdme portion

of each missibn will be incorrectly exposed, In order to get the mpét out
of such material it would be ideal to use the classical "procesé by inspection®
technique. This is virtually impossible with the physical formai and materiasls
we normally use. ' k

Interrupted processing is one approach toward this goal
and has been used successfully for several years in processing of original
nagative materisl, In the original concept the film was given a pé.rti&l
development, s¥opped, washed and dried, “I‘he dry £film was then I.R., viewed
and the required amount of sscond processing determined. ILike paris were
asgembled as 2 unit and precessed for the required. tims in the sceondary
developsr after whi-eh they were fixed, washed and dried.

Thé .nex'”r. advance was 1o arrangs the processor ¢ combing
Ve primary developnient, I.R. viewlng and sscondary development in_ a single
machine, The vequired variation in secondary development time is ‘achicved
by dividing the secondary section of the processor intc two parts. Eacﬁ '
part of the seéondarj section is ecquipped to spray either water or dé*éelgpero _
Thus, it is possible to give the film no secondafy davelopment (vater in
both parts) intermsdiste secondary development (developer in the first part,
water in the._' second) or full secondary development (developer in both parts).

Since there is considerable fﬂm in the secondary section and

since there must be = delay between the cutoff of one solution and the start
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of the other (to avoid contamination), there ‘are always seversl feet of
£film which are _different‘ially processed., While this changeover area is
tolerable for films where the changes in exposure are. gradual, it would
be intolerable in a film whers exposures vary widely from frameatt:afﬁmm

In order to achisve an interrupted process on a Prame=by-
frame basié, we ch‘ose. o inves-tigate the use of viscous_ develepers which
could be applied wheré and to the extent that they were required. The
experience of those who had designed the Kodak Viscomai, Processor indicated
that such an approach was entirely sound if the particular chemistry required
for our process could be worked out.

An applicator station was bullt solely to demonstrate that

‘viscous developers could be applied te 70mm wide £ilm on a discontinuous

basis., This unit was used to study the edges produced at break coff and pick=-
up of the coating bead and to establish first order criteria for setiing
operaﬁ.oﬁal standards. Results were so encouraging that as soon as support
was provided the 'désign and fabrication of a two level TOmm operational
breadbeard processor utilizing the coéting station was undertaken at high
prioritys | |
The 70mn F x F Processor Breadboard (Figure 1) was designed

for the following process.

1; Deep tank Primary Development |

2, Deep tank Stop

3. Deep tank Riunse

he IoR. Vie‘c»;er and Frame Locater N

5. Single Station Viscous Secondary Development

6, Hot water cutoff

7. Deep tank Fix

8. Deep tank Rinse

9. Wet windup
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The following general specifications were also set up.
Time of the secondary development 1 min,
Machine speed 3 ft/min.

Hopper control to be operated from a magnetic tape
running with the film,

Hopper control signals to be set into the tape
mamally st the IR, Viewer station.

Film would be rinsed only - wound wet - then washed
and dried on other equipment,

This breadboard was completed shortly afier autherization and

has provided a wealth of enginsering and design information, proved the ade-

quacy of the magnetic taps control, etec. It has been turned over to the

Technical Assistance Group for use in establishing the proper chemisbry.

Subject to further confirmation and long run testing, it sppears at this

time that the chemistry for three level processing of one emulsion (S0-206)

has been established and that a process for LhOL is feasible, Testing of

1400 will proceed as time permits,

reaults
1,

2,

3o

ko

As of mid June the following tests had been rum with ths
indieated.

Time - gamma series using D-19 for the first development.
this series provided the requirement for the S0-206 standard
primary eurve,

Commercial Type I viscous developer was found to match the
intermediate S0-206 standard curve. One minute of spplication
of the viscous developer providsd sufficient development.

The viscous interrupted development system was evaluated by
processing S0-206 film which was exposed using a printing -
loop containing actual flight scenes, sensitomstric sitripe;,
and flashed density patches, The scenes which were two stops
underexposed were greatly improved,

Engineering test data was provided which would provids information -
for the design of a complete prototype frame<by-frame processor. '
Density vs. time and gamma vs, time data were generated for process-
ing times less than a mimnute to times longer than a minute., The
effect of extended development time vs, muliiple application with
successive spray cut-off was also evaluated.
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5, Experiments using various viscous developers were tried. Com-
mercial developer No, 45 is unsatisfactory - too active at TO°F.
Thickened MP=G-105-D is also unsatisfactory. Thickened MP-B-111
provides an acceptable full and intermediate process curve for
S0=206,

6. A series of dip tests and frame-by-frame processing tests were
made in an attempt to determine if dip test data could be
directly applied to frame<by-frame processing., These tests
indicated that the direction of change can be determineds
however, the magnitude of the change ecannot be determined.

7. Initial work in establish LLOL film standards has started.
Results to date look promising, '

We now propose the following fourfold programs
I, Continue tests on the 70mm breadboard to confirm the results obtained
thus far and extend this process to other types of films of possible

interest as original negative material.

II, The design and fabrication of a 93-inch breadboard viscous applicator
station to study the problems associated spscifically with the
application of viscous materials to films up %o 93-inch in width,

This unit will consist of a wetting tank, a single 93-inch
applicator with adjustable path length, cutoff, fix, rinse and wet windup
(Figure 2). A variable speed drive up to 25 £4/min. will be provided.

With this unit we will be able %o check 9i-inch hoppsr.
design and opergtie\n, orientation, problems associated with higher film
transport rates, etec. It will also be useful in the future as a tool

. for checking oﬁher applications of viscous processing sqlutions p such as

primary develope'rs_,, fixes, ete, wbich may offer some advantages over
conventional methods.

III. The design and fabrication of a complete TOmm prototyps three level
frame<by-frame processor. ‘ , _
This will be a complete functional protorype (Figure 3)
which will allow us to confirm the design concepts and provide for
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operational procésaing of "Index" films, The unit will allow us to continue

experimentation at an economical level,

1,
2,
3o
L,
50
6o

7o

9

10, -

11,
12,

IV, The design fabrication and installation of a fully operationai framg-by-frame

The Design Specifications for the 70mm Prototype ares
Operating speed 5 £4/min, »
Primary Development - 5 min, maximm at S £t/min, ' v ‘
Intermediate Development - Adjustable to 15-35% of full development,
Full Development - 1 min, maximum at 5 ft/min.
Automatic frame detector.
Automatic I.R. density scanning and secondary processing
level determination,
Automatic input to the magnetic tape of the secondary processing
level and frame location information.
Magnetic taps hopper control.
Mode 2 6peration (common cutoff),
Temperature control.
(a) Primary Development, Stop, Fix and Wash 70=90 Fo
(b) Secondary Development 70=100°F.

Adr impingement drier,

Take-up on standard S=inch spools.

processor (Figure ) capable of handling original negative material up to

9%-inches in width,

This processor will be similar to a Trentom with the I.R.

Scanner and Secondary Developing sections replaced by new designs based

on the experience derived from the Tan prototype machine,
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1.
2.
3.

L.

Frame=by=-Frame Processor Program

3

T70mm Breadboard and Tests

93i-ineh Coating Station Breadboard

-70mm Processor Prototype

93-inch Processor
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70mm FxE PROCESSOR (BREADBOARD)
Fig 1
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94" COATING STATION (BREADBOARD)
Fig 2
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PROPOSED 3 LEVEL FxF PROCESSOR
(PROTOTYPE) Fig 3
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FRAME -BY - FRAME PROCESSOR PROGRAM SCHEDULE

/963 /964
JUN | JUL |AUG | SEP|OCT | NOV | DEC|JAN | FEB | MAR | APR MAY |JUN |JUL |AUG | SEP |OCT NOV

7Tnm BREADBOARD

2 COATING STA. BREADBOARD .
DESIGN -]
[AB [ -
INSTALL ]
. 0P TESTING l
10mm PROCESSOR PROTOTYPE

DESIGN MECH. LAYOUT

DETAIL | 1
LLECT ]
FAB MECH n
ELECT |
NSTALL 1 c T
CUECKOUT | Cs

9%2" PROCESSOR
PREL. LAYOUT |
FAB_ KNOWN PARTS

DESIGN NEW PARTS MECH | NEW PARTS DESIEN BASED 0N
CLEC | ] Bhibsohes < omm PaoToTIPE
FAB NEW PARTS gLLE% l ]

DESIGN SUPPORT LQUIP
FAB_SUPPORT EQUIP
NSTALLATION C
CHECKOUT

JUNTJULTAUGI'SEPTOCT TNOV/DEC | JAN T FEBMARIAPR IMAY | JUN T SULTAUG | SEP T0CT [NOV
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FRAME -BY- FRAME PROCESSOR PROGRAM SCHEOULE

/963 /7964
JUN | JUL[AUG | SEP [0CT | NOV [ DEC | JAN | FEB | MAD | APR |MAY |JUN [JUL | AUG | SEP |0CT [NOV_
READBOARD |
72 COATIN JEADBOARD
DESIGN ==
i I
NSTALL ]
0P, TESTING L
10mm PROCESSOR PROTOTYPE
DESIGN MECH. LAYOUT
~ DETAIL l
ELECT ] £ ¢
FAB _ MECH JSHORIEST TIME SCHEDUIL,
ELECT ’
INSTALL l
. CHECKoOUT [
92" PROCESSOR
PREL. LAYOUT I =
[AB_KNOWN DARTS d
DESIGN NEW PARTS MECH l
ELECT ]
FAB NEW PARTS MLCH ]
ELECT
DESIGN SUPPORT LQU(P
FAB_SUPPORT EQUIP
INSTALLATION n ]
CHECKOUT —AREA AVAJLABLE | T
RASSUMLS AUTHORIZATION BY 406.4,1963 | JUN| JOL|AUG I SEP [0CT [NOVIDEC | JAN| CEBIMARIAPR TMAY | JUN [ JULTAUG T SEP T0CT TNOV
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(ur R & D efforts under Contracts |may be STAT

grouped into five general categories.

1. Processirg

2., Printing

3, Titling and Handling
h. Evaluation Program

5. lMiscellaonsous Equipment

in approaching this development program we have had a

threefold goal.

First, ws have sought to improve existing equipment and

techniques by the medification of present desigrs and proceduves %o meet

more exacting standards of quality and productiviiy.

Seeend, we are seeking to develop new techniques to handle
problems of the lmediate future by the design, construction, and testing

of pilot modsle and runming tests on present equipment whore feasible,

Third, we hope to anticipate the requiremsnis of futurs systenms
by planning and experimentation with designs and methods not yet established

in photographic arht as applied to our problems.

The following sectlon lists each individual project with a
general statement of the problem and aims, and {a) the contractural position,
(b) the estimated factory cost, (¢) swmary of activity to date,and (d)

enticipated expenditure through FY-63.
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PROCESSING
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Trenton Recorder and Automatic Warning Device (PAR £22)

The amount of data which is required rolative to processing
conditions throughout a mission has besn constantly iancreusing. It was
therefore felt that for purposes of analysis an automatic record of the
Trenton operatiqn would be desirable. This device will record processing
level, I.R. densitometer readout, and operator action on the Trenton
machines. Hard copy is printed on paper tape and will serve as a permanent
record. The warning device allows six preset footege counts to alert the

operator to any known problem areas in the negative roll,

When this development is checked oul a similar urnit should

be installed on our second machine and the Trenton at SPPL.

(a) This is a minor project under contract[::::::::::]

{e) - Delivery date early August.
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Automation of I,R. Densitometer (PAR #10)

The present I.R. Densitomeier on the Tventon Processor is
semiautematic, requiring operator attention to determine areas to be
scamned and to earry out the instruction of the scanner. This develop-
ment will produce appratus which will automate the entlre scanning
operation as well as performing action at the command of the seannew
output. The apparatus will be primarily electronie control citeuits

and I, R, detectors added to the oresent I.R. scanners.

This development will be aovplicable to similar processors

(SPPL Trenton) located elsewhere.

(2) This is an approved Significant Project under Contract| | STAT

(c) A prototype frame line detector has been buili vtilizing
the prineiples developed for the frame<by-frame processor
and checked outs, Pneumatic edge guides have been ordered

and the specifications for the traunsducer are being preparaed.
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Improvements to Existing Processing and Printing Technigues {PAR #23)

While resent techniques for peintins o0 wrenessing preserve

nearly ail. “he informztion eontainad in the asgatilv . . - 2coimise that

there is oiuays & need for improvement.

o

to investigste modifications

']
b

Tt i¢ the purpose of this project

'l

whnigue: %o improve quality end awanbity {preduetion rate)

of present

and to recues TOSthe 1S will include the sahablisalig oo ophimum processing

cycles for a ziven material on equipment nubureviov:i usid for processing

this mateidiaei. Further tests and studies on the op" on censity and contrast

levels for daplicating systems will alse bs dnelundes.

A maisr task within this srojset is to estsblish standard

o

methods For ko operation of varions fypss of equipsent foumd iv the Tield.

fids was submitied as a Yignificant Projert nuirv contract STAT

Py
£
ke

T4 was rednced to a minor project when it wes ot opproved tub
we s5i1l fesl that it should bz szpproved as a Significant Project.

The resulis obtained under this project ave discusezd in Appendix 3.

F=
©Q
o

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0




Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0
Invastication of Improved Yerseuah frogessing of Baulsion 8402 & 5427 (PAR #37)

Recommended Versamat processes for these twho emulsions have
serions limitstion from ths standpoint of the ultimate use of these filus

in the intelligence comriity. ¥Hach requires its own developer and is

sitjeut to certain sensitometric limitation imposad by the specified process.

Preliminary testing has indicated that it is feasible to
use ona developer to process toth emmlsions and that soms variation in
8402 de veiopment level can be achieved with only minor changes in contrast
by Jafylnv processing timé on 1Ly, ThAs project will standardize this procedurs

For use throughout the commmnity and result in:

1. A move versatile Versamat process for 8402 film -
feurrently limited to intermediaits processing condition only).

2. Reduction in the number of different processing chemicals
ﬁhich may be supplied.

3 Eliminaﬁién of the change over from ons developer to
another wher changing from original to duplicate processing.

4, Providing process control bv mesns of machine speed
variactions which can be made quickly in preference to temperature control
cdjusinents which are necessarily slow.

5. A sigeable veduction in the weight of chemicals needed.
4is an example the shipping weight of chemicals required to process 10,000
foo of 8402 Giiginal plus one duplicate copy of like footsge would be

N

redueed from 750 pounds tc an estinmated 150 pounds.

fa) This is a minor project under contract STAT

{e) To date, we have achieved the processing conditions which shift
the proecess toward either the full and primary development conditions

to achieve a total shift in film speed of approximately one stop.

Approved For Release 2005/11/21 : CIA-RDP7SBO4770A001000040008-0




- EE O B e am N N O O e B llllfﬂ N BN EE BN

e ——
Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0
oo
With the same chemistry but at a different processing condition

Type 5427 can also be processed to a near 1.0 gamma duplicate

processo
Further testing is required to determine the stability of the
chemistry when processing of these films for extended periods

of timeo

_Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0




a I N N D B B e N B B B Ean .

sifle

AT

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0

Conversion of the Grafton to Reversal (PAR #LO)

It has long been felt that we should have an adequate inhouse
capalﬁility for reversal processing. This opinion is further supported by
substaitial evidence that this may be one of the more satisfactory approaches
to the problems of radiation fegz and the preservsitien c¢f maximum informaiion
vhrough muliiple generations,

Now that the Trentons have thoroughly proved themselves for
the processing of original negative materlials, thé Grafton processor may
be considered availaiale for modification to a multiple station machine
capable of handling a variety of materials requiring the use of up to ten
different solutions simultaneousliy,

Whils the original concept of this conversion was 4o make
a machine for standard reversal processing, il is now evident that by
careful planning for the proper tank sequence the ma,chine will also be
adaptzble to certain color processes. As laid ocubt, the modificd Graftion
will be capable of handling the following:

1, Standard B & W reversal process for 81430, ete.
2. Special B & W reversal process for S()wl‘OSc
3, Color films requiring the ME-2B Pro_c:ess§ such as Ekblichrome,

o Color films requiring the E-3 process, such as I.R. und S0-27L.

(a) This is a proposed Significant Project under Coniract STAT

(¢) Only the planning and estimating has been done,

(d) No Expenditure in FY-63.
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Conversicn of the Speliron to a Color Processor (PAR #1)

In order to complete our capability to handle all fouw

types of color materials we propose to convert the Speliron machine

.

which is no loager roguired for the interrupted processing of misslon

et to handle the C«22 and P-122 processes

3
jury
fair
42}
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o
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used in negative-positive color system for Ekiacclor or Kodacolor.

ted as a Significant Project under contract
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(e) Onily the planmming and estimating have been done.

(&) Mo expenditure is expscted in FY 63,
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Hodular Processor (PAR #28)

In view of the increasing complexiity of processing cycles

‘-Jo

snd thes variety of vroducts including various color materials to be handled

.,

Lt appears that flexdbility will become a major virtue in a processor.

There ore at least a half dozen different methods of solution appllcations.

each of which has its own advantages and disadvanitages.

Procazssors today are somewhat limited in their application
and each major problem such as color, black and while, reversal, eitce,
requires a new machine. It was our concept that, with sufficient thought,
we could design, once and for all, *modules® which could be combined to
satisty any vrobsble requj'rementn Since both color and reversal processing
will nrobably bhe extremely important in the near fulure. w2 considered
That viavfacture of an entire prototype machine would be useful. The first

ase of thiz project would result in two distinct advantages. Firstly,
waen 2 vew processor was neaded, it would be only a matter of seleeting
for fabrication the required sections thereby providing ovetter service
throus: the climination of the time required for design -and secondly,
whén <3 précess change was required different or additional modules could

e addzd with 2 winimum delay.

This area of investigation was one of those specifically

mentisned in the Statement of Work (paragraph 3.2d).

‘n) Thic was submitted as a Significant Project under contract STAT

sl

e
>

(@) Sineca “his project was never approved no work has been done but
we feel strongly that we should proceed with the smudy phase at 1east

') Ho expenditures have been made on this projecto
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(2)
PRINTING
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Tnvestigate 40O Watt Mercury Are Lawmp for use on Printer  (PAR #6)

Improved light sources for printing arec oiwey:s needcd, This
project covers the investlgeabion of cne such soures inecluding the power

supply, mownting and practical tests on a Niagara prinier.

{(2) This iz 2 Minow Project uwnder Contrach

(e) This project is complete. The report (Appendix C) shows
that vhere was some improvemend im light outpud bub ned

%o the sxbtent expscted,
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Scanning and Recording Densitometer  (PAR #5)

In maldng geality prints from asrial rhetography mich

arsas, and ecuputation of expesurs predietion for the priabter, Wo
propese 0 develop & scanning densitometer capable of vead' g stationavy
or meving £ilm end equipped with recording devices 2 cid in the exposure
predictica, Suegessful completion of the development program wilil p’févﬁ,ﬁ
an engineoring wodel capable of ceanning selocted arcas of TOma ©3 Pi-ineh

wide f£ilm and of providing graphs of pertinent daba Tor axposurs nwodistlon,

(a) This ig an approved Sigalflicant Projest wnicr Co trach

{¢) Spseification No. 308 has been prepaved azd o cu batlos
raceived which ceems high, We are soliciting stier

quotetlons.
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Frame Detecting and Counbting (PAR 9)

This developmsnt will consist of sensors aad contrel elecironie
whieh will detect frame lines in 2 roll ef processed £ilm, ts outpub will
ba setvable to any frame number and will add or subtresct as “remes are
detected, It wlll be particularly useful on the printers ferr locating
sections of a roll to be reprinted. It will also be adaptable to any
other operati@ag'su@h as breakdewn or makesup, enlarging ond corvelative

reference where only particular frames nesd 10 be located,

{a) This is an approved Significant Project undor Centract

{¢) Initial work on this projest has just startoed because
preliminary work has been carried op under the [raas=biy-
froe processor program where the problem ie very similar.

- The chief problem lies in the digeriminatics of frame lines

wader adverse concitions.

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0
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Develop Tmproved Tracking Technigues for Existing Primicrs (PAR #20)

s

it was feit that imyrovsd tracking ir tie ¢vintars could
lead to betier over-all quality and to the simplification of subssguent
operations. This would be particularly true with regard tc the three
strand printing of 7P0mm material on 9~1/2-inch duplicating stock at SPPL.
This project covers the installatiocn of Rair rollers®, flarged guides,

and gome minor modificaticns to an zxisting printer.

{a) This is a minor project under contract

{e) Hodifieations have besn made and new parts installed.
Initial tests show a maximum deviation of 020 irches.

Hore tests will be run.

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0
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ame-by-Frane sure Control Printer (PAR #1

This project consists of developing a printer which is
capable of chahging light level delivered to the printing gate during
the interval involved in the passage of the interframe spacing under the
gate. This will provide different controlled levels of exposure for each
individual frame. A paper tape reader will provide input signals necessary
to adjust illumination for eaéh frame of the roll. The printér will be
of the Nlagara type with the additional capabilities described above.
Such a printer would be invaluable in field installations where frame-

by-frame processing is not available or impractical.

(a) This is an approved Significant Project under contract STAT

(c¢) The mechanical design is nearly complete. The indexing shutter
has been breadboarded and tested and the density control package
is being assembled for trial. The control eircuit design is

complete and chassis construction is underway.
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Bidirectional rint Printer (PAR #1

The Bidirectional Reprint Printer will be developed specifi-
cally for the reprint taks. The design will attempt to maintain existing
printer characteristics, such as resolution, speed, and contrast and in
addition provide a convenient mechanism to allow the reprinting of short
lengths within a given length of original material., Rapid, safe slewing
of negative material without unthreading will be a design goal. In addition
the problems of alignment and tracking will be studied with the aim of
developing a unit capable of printing full rolls in either direction.

While this is a project in which SPPL has indicated a special interest,
the printer would also be generally useful particularly in smaller less
skilled installations where the need for reprinting may be higher.

(a) This is an approved Significant Project under contract STAT

i
>

(¢) Design is complete, and the basic printer (a Niagara) and the

additional parts are in work.

nilh
>
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Experimental Continhous S1it Color Printer (PAR #18

With the probable advent of color materials for strategic
missions there will be a need for a continuous slit color printer for
production of duplicates. We propose to develop such an experimental
color printer with manual color filter eontrols to be used in establishing

future color printer criterla as they apply to reconnaissance photography.

(a) This was submitted on a Significant Project under contract STAT

>
3

(c) The light source and filter pack, which are main developmental
items are designed and fabrication has started.

>
4
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Investigﬁté 1000 watt High Pressure Mercury Arc Lamp for Printers (PAR#3)

Higher resolution duplicating materials require increased
printer light output. Materials, such as S0«105 having the capability

‘of providing maximum resolution through multiple generations typically

require 20 to 50 times more energy for printing than is required by the

materials currently used,

We propose to investigate the 1000 watt mercury lamp as

possible source for printing these slow materials.

(a) This is a minor project under contract

(e¢) Eleetrieal components have been purchased and are being assembledo

Preliminary testing is due to start by 1 July.

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0
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Design and Build a Printer Lamp Test Fixture QPAR ﬁ}g)

New light sources are continually being investigated for
use in the continuous printers. This device is an engineering laboratory
tool for comparative testing of such light sources. Adaptability, simplieity,

and moderate cost are primary concerns. Darkroom loading will be required.

(2) This is a minor project under Contract STAT

(c) This project is a new proposal,
(d) No expenditure is anticipated in FY 63,

-------ﬂ---
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Lens Design for 3,6X Reduction (PAR #2)

The need for a system whereby 93-ineh films may be reduced
to 70mm for archival storage has been recognized, particularly in the
outlying laboratories where suitable storage space may be at a premium,
The mechanical portion of a reduction printer for this use is well estab-
lished _but a high quality lens with the proper characteristics is not

available, This project should furnish the design fbr a suitable lens,

(a) This is a Minor Project under Contract |:| STAT

(c) The design has been received from and is ' STAT

being evaluated both as a reducing and as an enlarging
lens., If the design is satisfactory we propose to submit

a request for a Significant Project to produce and test

--c_ﬂ)----

a sample lens made to this design,
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Unsharp Masks (PAR #11)

One of the well established methods of image enhancement is

the ‘“uhsharp mask® technique., While this is normally applied to single
frames, we propose to investigate mask materials and methods for employing
this technique on a continuous basis for high resolution, small scale,

satellite photography,

Initially we will make masked prints using print-cut
materials in a frame printing arrangement with variocus amounts of unsharp-
ness in the mask from small scale material, This will provide samples by
which we may evaluate the ability of this teéhnique to provide mere useful

reproduction material,

In additiony there should be control data from test target
material handled under the same conditions showing resolving powesr and
modulation transfer funetion data of both the print and of ths masks and
the sensitometric characteristics of the process, This should give us
the necessary basic data upon which to base the design of a continuous

system,

(a) This is a Minor Project under Contract |:|

(¢) Print-out mask material has been obtained and preliminary
work has been done on determining the required exposure
level and on producing suitable the MIF targets for
analysis of the quality of the product of the proposed

system,

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0
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Automatic Fxposure Control Printer (PAR #L)

Present day high speed contimious printers such as the Niagara
printer can be manually set to a fixed exposure level but cannot vary the

exposure within a single roll,

This proposal covers a fully automatic exposure control
printer in which the negative is scanned and the exposure level set by the
logic circuits on the basis of the densities read by the scanner and the
basic eriterion preset into the system. Such a system will provide good
exposure compensati:on for gradual changes :!.n| negative density but cannot

follow frame=by-frame changes.

This should work ideally to bring to a common level the
output of the current interrupted processing of the negative and will
eliminate the manual density reading and recording now required and

reduce the mumber of parts into which a mission must be broken.,

(a) This was submitted as a Significant Project on Comtrac{ |

(¢) The scanner, lamp and associated circuitry is complete and
has been checked out. The next phase will be to mount these

parts on a printer for further tests.

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0
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(3)
TITLING & HANDLING
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Model ITI Titler (PAR #33)

The complexity of the titling problem has steadily increased
as formats and operational parameters have become more varied and sophiscated.
Recently, titling requirements have been defined for the L and G programs

and as anticipated, are beyond the capability of existing equipment such
as the Dual-Head Titler.

It is the purpose of this project to develop the necessary
hardware and techniques for a moré flexible and versatile titling machine.
It is proposed to develop movable type titling heads which will permit
random, high speed, parallel input. Such a device would allow frame-to-
f?amé ?itle changes, in a variable field as well as accommodating the
fixed data for each frame. logic circuitry will be designed to accept

input from punched paper tape.

STAT

(a) This was submitted as a Significant Project under contract

(b) Estimated Factory Costs:

Phase I ~ Preliminary design, engineering, and exploratory

tests

Phase II - Deslgn, build and test an operating

breadboard

(c) Phase I has been subeontracted tq and the work

is nearly complete.

(d) Anticipated expenditure in FY 63

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0
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Frams Coding and Detecting System _(PAR #8)

Throughout the community there is a need for finding rapidly
a given frame within a roll of f£ilm, Under this project we will investigate
methods for incorporating on the titlers a device reproducing the frame
nunber in coded characters. A reader and coincidence electronics circult
placed on roll viewers, printers, splicers, etc, will be capable of
locating specific pre-=selected ﬁumbered frames for exposure control,
cutting, or viewing, Both dupe positives and dupe negatives will have

the same coding,

(a) This is an approved Signifieant Project under Contract

(b)
(¢) Active work directly on this project has jusi started.

Preliminary investigation was carried out under a titler
development program,

Optical and electrical approaches to the problem are
being evalu‘at.ed with particular reference to the problem

of reproduction on succeeding generations.

(a)

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0
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(L)
BVAIDATION PROGRAM
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Investigation of New Commercial Components and Materials (PAR #7)

As a new commercial components and materials of possible
usefulness in our field of interest come to our attention, we propose to

purchagse or fabricate parts for test purposes,

This authorization is to cover those cases where our interest

is general or where the charges cannot be assigned directly te a currently

active project, Individual subprojects are to be limited tg STAT
maxcimm,
(a) This is a Minor Project under Contract:l STAT
(®) | |

(c) A list of items purchased and the test results to date are
given in Appendix D,

(@)
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Evaluation of New Materials and Processes (Red Dot Tests) ‘(PAR #2hL)

A5 new and improved films and film-process systems becoms
available it is necessary to evaluate their applicability to specific
reconnaissance systems aﬁd requirements, and to determine proper exposure,
latitude, spectrel region, and processing. This task will include the
necessary high altitude flight testing, production processing, and analysis
required for satisfactory evaluation of the materials,

A detailed test program (Appendix A) within the scope of
this project was submitted for approval as requested in the commnication
of 15 April. Since these tests form the basis upon which many important

decisions must be made relative to the selection of materials and processes

for current and future operations, and gince the |on expenditure

is upon us, we urge immediate favorable action on the project authorization
Z“@ques%:

{a) This wes originally submitted on a Significant Project
on Conuract

(b)

{¢) Several color photographic films were evaluated for use in recon-
naissance systems, This work included the evaluation of color
duplicating films for reproducing the original end evaluating
the stereo potential of a sterso pair, when one of the pair is
color and the other black and white,

These investigations provided the fundamental data required

for preparing the specifications for equipment needed to continue
further work with color films, such as modifications to the
Grafton and the Trenton,

Appsndix A sumarizes the entire program from its inception in
1958 through a proposal for future tests.

(a)

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0

STAT




-------cﬂ---

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0
Effects of Radiation on Photographic Materials (PAR #26)

In this project a study will be made of the effects of
high energy radiation exposure on photographic materials. Tests will
be run to evaluate methods or techniques which may be employed to

counteract these effects.

(a) Approved Significant Project on contract STAT

AT _ (v)
{e) One method of counteracting the effect of high energy radiation

exposure on type 4404 negative film is to utilize special
processing techniques. A reversal process followed by image

intensification shows promise.

To date a preliminary study has employed a laboratory sensi.
tometric processor in order to compare conventional negative
processing techniques to that of the specialized reversal -
intensification method for the radiation range of 0 - 600

roentgens,

The specialized method consists of a series of steps which
allows for the inspection of the film at various stages.

Following is a listing of the major steps in this method:

1. Develop the negative imageo

2. Using an Infra Red viewing technique determine whether
or not conventional processing is satisfactory,

3 Assuming {from 2 above) that conventional processing is

not acceptable complete the reversal process.

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0
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L, Ingpect material from 3 to determine what level of
intensification is desirable (silver and/or dye intensification).
The degree of intensification used would be a function of the

total radiation received by the film.
Test data collected on Type 4404 £ilm to date indicates that:

1., Film subjected %o radiation levels up to 100 roentgens
produces optimum results when processed in a conventional
negative process.

2, Intensification of irradiated reversal images improves
overall sensitometric quality and at the same time provides a
master record of normal density image.

3o The reversal-intensification technique shows marked im-
provenent over conventicnal negative processing of film which
has been subjeeted to 100 or more roentgens of radiation.

4. The degree of intensifieation necessary to correct the
detrimental effects of radiation is dependent upon the level
of radiation.

5, Resolution of negative images yields %30 1/mm in comparison
to 380 1/mn for the reversal image at a O roentgen level.

6. Reversal processing type 4404 film does not introduce any
significant photographic speed loss compared to conventional
negative processing.

7. The dye intensification process does not introduce any

significant photographic speed losses.

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0
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(a)

As indicated by the results obtained from. laboratory test equip-
ment, a reversal - intensification technique offers promise for
obtaining useful information from irradiated photographic records.
To initiate a more thorough testing procedure, a large scale
reversal processing machine is necessary. In addition, a separats
intensifying process unit may be desired for practical operation.
A versatile reversal processing machine would, however, have

the capability of being used as an intensifier subsequent to

reversal process operations. (Ses PAR #10)

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0




It has long been recognized that the study of microdensity

of the photographic image should lead to a better understanding of factors

influencing the information content of such images.

In this study the microdensitometer will be used as a
measuring tool. Data reduced from the mierodensitometer traces can
provide information based on seientific measurement which should help ine
dicate the consistency and repeatability of photography within a mission
as well as providing data for comparisen of one mission to another. These
measurenents would be made on a wide variety of input material available
to this laboratory and as more data is collected énd analyzedgvit is

probable that direct correlations ecan be made to system performance.

Special practical tests may be required to evaluate the
effectiveness of the evolved techniques and to insure reliability of the

methods used.

(2) Approved Signifieant Project on Contract| |
(b)
{e) Aerial scenes having typical urban detail have been examined

by seanning edges on the microdensitometer. In the case of

9-1/2-inch film, having a scale of approximately 1:23,000
 detail is plentiful and scanning is easy. For film which has

a much smaller scale, such as 13330,000, it is difficult ¢o

find suitable long, straiyht edgeé for measurement purposes.
The microdensitometer traces of edges found in the terrain format

have been analyzed using two techniques. One techniqué.reducés
the edge trace to a plot of the ¥system spwead function®, the
other to the ¥"system modulation transfgr function®. Data requesd
by either technique includes the eomposite of the functions of

each element in the system including the characteristics of
Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0
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the edge being analyzsd.
Analysis of the ®gystem spread function® data from the 9=1/2-

inch film system indicated a high degree of correlation between

-the spread function and resclution.

Recently a number of edges were scanned on 70mm photography.
These data were collected from various segtions of the frame
format on both the master and slave units. These data are
currently being reduced to both the system spreaa function

and the system modulation transfer function.
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Exposure Control Criterion {PAR 1122

There continues to exist a large gap in practical date
necessary for the more intelligent development of a printer automatie
exposure control unit. A scanning control unit for the printer is belng
developed which is based almost entirely on a theoretical print eriterion
with very little practical data backing up its selection. This criterion
may prove to be satisfactory, but a high probability exists that is per-
formance will be poor or at least not optimum.

With a larger input of measured and processed data obtained
from mission negatives, it should be possible to modify the electronic
control chassis of the development scanner to obtain a high yield of
satisfactory prints. A full treatment of this criterion study could cost
two to three thousand dollars. It would be desirable to start moderately

AT with a fund of to collect and process some initial

onl] S EN O mm BN EE EE BN BN =

data to determine if it is practical to continmue. This initial program
would consist of collecting measured data from the present operation,
supplementing this with additional measurements, processing this data
on a computer and evaluating and testing the results.

(a) This is a minor project under contract| | STAT
(b)
(c¢) Some data has been collected and is being analyzed. More will

>
4

be included as suitable source material becomes availlable,

(d)

- . -‘ﬁ- o’ e m=m ==
_|
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Ultrasonic Sg;;car ‘PAR t}g)

As long as we have to join two pieces of material the need
for better splices will exist. The ultimate aim is a splice which will
be undistinguishable from the parent stock and loose the minimum amount

of information. Ultrasonic splicing is one approach to this problem,

We have purchased | a commercially availeble

splicer of the ultrasonic type to determine the usefulness of such devices
in our application. The possibility of very narrow splices with a minimum
increase in material thickness appears to exist if such splicing means

can be applied to the variety of materials and coatings now being used.

(a) This is a minor project under contract [::::]
(v)

(¢) An ultrasonic splicer has been purchased with funds from

and has been tested. While certain meehanical

modifications need to be made to the splicer before we would
consider our test results definitive these tests indicate that
polyester (Estar) based films may be spliced with fair reliability,
and Triacetate based films may be spliced with probably acceptable
reliability for nonecritical application. Suggestions for redesign

are being formulated.

(a)

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0
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Ultrasonic Cleaner (PAR #31)

A Ultrasonic Cleaner has been obtained (GFE) and

we propose to investigate its usefulness as a means of cleaning both raw
stock and processed materials. Particular attention will be given to any
sensitometric changes produced in the raw stock, and to the preservation

of information in processed material. .

(a) Originally submitted as a Significant Project under contract
[:::::] This has now become a minor project since we have the

cleaner as GFE.

(b)
{¢c) Testing is just starting on this project.
(d)
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(5)
MISCELIANEQUS EQUIPMENT
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Improvenonts on_the HMicrodensitometor Mod, 5 (PAR #3.4)}

In the use of the Mod. 5 Mievo D as a tool Go analyzo umms
on mission materials it becomes evident i:hé’c. cerialn convenience modifieations
were desircsble. This projeet was taken out to cover such ehanges hiah
include the addition of stoeck rewinds end cable relcases and the =olocation

of controls for greater eonvenicncs.

(2) %his is a minor project under contract STAT
AT (b)
(e} The necessary parts have been sketehsd and are heing nede.

AT (a)

- N e s an e B e am o o e’ am Em EE e Ew R =
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7 Mhoroscose Resolution Tapget Comera (PAR #12)

In the developaent, testing and maintenance of high per-
formance photographic printers, both in-house and at SPPL high quality
teot target material is needed. As the reselution on coriginel matericl
bscopes constantly better, the demand for high quality test material

will continuzs to inereass.

e have built and gve using suecessfully a 20X Resolubion
Targel Comera, An interchangeable Mleroscope Camera Unit wes also proe
vided in that projeeb. However, the increased demand for test materlal
makes it desirable to have both the 20X and the microscope camera units
operakle gimuliancously. We propose to develop a mnew model of the RIC
speeifically for the use of microscope optics in the production of test
patterns vp to the range of 800 to 1200 lines/mm. In this new develope
ment program we expect to include: (a) operation of the camera by a
seated operator, (b) finer control of objective focus, (¢) easier

kawdling of print stock, and (d) means to help a wser find the microe

ceopic tost patierns on the large pleces of test film. As in the original

20K RTC, print stock from 70mm o 9-1/2-ineh wide and up to 100 feet
long can be accommodated. These changes where applicable will also be

mede on the 20X Camera Unit.

This should be an agset to major installetions such as
SOPL when there .o a need for an in-house capabllity for generating test
targets for epocific applications.

() This redesign was carrled on a winor project under contrach

| [::::::]we ave now roguesting approval of a Significant
Projoet to cover the bullding of the rcdesigned unite

(b) Estimated Factory Gosts:

Phage I Redesign
Pheao I Puild and Test
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{e) The redesigan is complete and the cost of fabrication installation

and vesting estimated. Wo now at_-:ait Significant Projeet approval.

(d)
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~ Color Corrected Lens for 20X Enlarger (PAR #3)

Phase I - Design of a Special Lens

With the imminence of color it becomes necessary to develop
a high quality color lens., The maximum enlafgement which color film will
be able to sustain for the foreseeable future is. 20X, Thersfore, the
object of this phase is to perfect the design of a high quality enlarger
lens suitable for use in 20X magnification. This magnification vas selected
since it will f£it both the 20X and 10-20-40X Enlargers currently in use and
approaches the acceptable limit of magnification of originel color materials
now avallable,

The present 20X lens is corrected for only a narrow spectral
bond and is, theraforeg not suitable for use in high quality enlarging with

elther polycontrast or color materials,

Phase II ~ Test of an available Lens

Recently we have learned of a 52mn | | document

projection lems, which might meet our requiremsnts, is available on loan,
We propose to make the necessary adapters, borrow the lens, and test i%

on the 10-20-L0X Enlarger.

(2) This is a Minor Project uader Contract

(b)

(e) The design called for in Fhase I has bean subcontracted o
|and is expected to be completed by mid July.

The neesssary adapters for mounting the Lens (Phass II) are
being fabricated. The lens should be ready for test by early July.

After evaluation of the design and the |:|s?ample,, & decision will
be made regarding the fabrieation and testing of a sample lens made
to th@iformlaa

(a)

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0
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Hiagara printers are copable of printing three sirands

of 70mn negative onto cns wlf2.inch web of print film which can be slit

(24

nto individual sirands afiter processing.

We have built for delivery to SPPL in the near fulure a
pair of prototype glitiers for obtaining ithree 70mm film strands from
one 9.1/2-inch web. This involves a2 two operations, coarse slitting

by a trimming to 7Omm.

e
(3N

follows

We propose to develop and design a 9-1/2-inch to 70mm
slitter which will permit sliiting three strands of final 70mm product
directly from 9-1/2-inch product wound on B typs spools as received from
the processor. Rdge sensing and tragking conirol methods will bhe studied
as a means of reducing accumvlated tracking ervors and to provide & general
design which will reduce the number of production cperations. This develop-
ment is predieated on the successful cconclusion of our efforis to improve

the tracking on the Niagara through the use of air rollers (PAR #20).

{&) This is a minor project under contract
(&)

{¢) Oaly planning has been done.

{8) Wo expenditure is anticipated in FY 63
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Aggendix A

APR 25 1963

Proposal for the Red Dot Program

During the period from 1956 through 1958,
a number of high altitude flight tests, identified as
Red Dot, were made to determine the combination of film,
filter, process and exposure needed to produce the best
operational results in the Idealist program. The test
results were published in a comprehensive report, "The
Characteristics of Aerilal Photographs Taken From High

Altitudes, Part 1: Recommended Exposures", dated November 14,

1958 and r‘Part 2: Image Qualitx Comparisons and Photo-
metric Data from Red Dot Tests," dated December 24, 1958,
which were distributed to those involved. The film, -
filter, process and exposure combination selected as a
result of this test series has remained essentially
unchanged in the Idealist program. '

In addition, the photometric data obtalned
from the flight photography was used to establish an
empirical relationship between solar altitude and photo-
graphic: exposure. This relationship, described in Part 1
of the Report, has been the basis of our exposure recommend-
ations for both manned and satellite reconnalssance systems
introduced since 1958. The so-called "Sun Angle Curves"
have been widely disseminated to those involved in the
design and operatlon of these systems.

The Report recommended that additional
tests be flown under carefully controlled conditions,
and a few have been made since that time. The last tests
were run in the latter part of 1961, and a summary of the
results are reported in Attachment 1.

_ We consider additional flight testing
to be within the scope of the present RDX Contract.
There is a definite need for renewed effort to update our
scientific knowledge in this area., New films and proc-
essing methods have been successfully put into operational
use, and precise technical information is needed about
their characteristics under practical operating conditions
to further improve the state-of-the-art, ©Stlll other
new films and processing methods awalt practical testing
to demonstrate their capability. There has been a growing
divergence. of opinions concerning optimum photographic
exposure, and additional testing is required to arrive
at sound decisions firmly supported by facts.

Attachmeﬁt 2 shows an outline of the flight

testing proposed for 1963, We estimate that fifty flights
will be required to complete the entire test program. To

/
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a considerable extent the actual number will depend on
how well the equipment, materials, and manpower reguired
can be coordinated so that a single’ flight or several
consecutive ones can serve a number of objectives,

Research and development on sensitized
materials is a continuous program in the Eastmen Kodak
Company, and considerable activity is directed toward
aerial materials. During the year, we expect  to.add
new items to those already outlined as these R. & D efforts
prove fruitful.

Attachment 3 shovs a detailed test-plan
of Item 2C in the outline, Tri-color Separation for Color

- Analysis., This test plan 1s included as an example of

one specific phase of the color study, and one that could
profitably be run in the near future as background for
further work.

New ground test objects are needed to
obtaln the greatest amount of information from these

‘flights. We have been studying the feasibility of measur-

Ing the performance of a photographlic system in operational
use through the use of microdensitometry, and new test
objects would be particularly beneficial in this study.

The ground test objects should meet the following general
specifications:

1. Locate in a city so that microdensitometer

- traces of common manm-made objects and the resolution targets'

can be compared directly within a frame.

'2. Include resolution targets having
sufficient bar lengths so that the microdensitometer can
be used for measurement.

' 3, Include a target so that modulation
transfer data can be obtained

Y4, Include a gray scale having three or -
more steps and an instrument to rec¢ord the illumination
on the ground at the-time of the aerial exposure.

Targets now existing in several locations

in the Northeastern United States may satisfy most of

these specifications, but these locations are probably
inconvenient for frequent overflights. The Lockheed

‘plant at Burbank may be one of the best locatlons for

new targets, although some military . installations in the
same general area may also be satisfactory

In brief, these tests are intended to
provide the specifications for further research and develop-

-ment, .and to bring these efforts from the laboratory 1nto .
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operational use at the earllest possible date.

- The necessary equipment and materlals for
some tests can be available approximately sixty days
after approval. Additional information on the availability
of vehicles and equipment will be needed to plan the
complete series.

ELG:TLS:slc
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Attachment 1
Red Dot Series M Test Summary

M-1 and M-2 - Objective was to compare
Experimental Panatomic-X Aerial Film, Type S0-130, Pana-
tomic-X Film, Code 5240 and Plus-X Aerecon Film (Thin
Base), Type 8402 processed to gammas of approximately
1.0 and 2.0, The information content of the films
processed for a lower gamma appeared similar to the same
materials processed for a higher gamma. Exposure
was not sufficiently well controlled between runs to
permit a completely valid comparison., As expected,
S0-130 provided the best image quality, followed by
5240 and then 8402.

M-3 - Objective was to determine whether
the Idealist Program "B" Configuration could benefit
from the use of films having finer grain than 8402. The
flight test compared SO0-13C and 8402 and showed that
lmage quality could be improved in this system with finer
grain films. At the present state of the art, the re-
duced film speed of the finer grain materials limits
exposure to higher solar altitudes.

M-6 - The objective was to compare the
results obtained from an experimental reversal color
film in comparison with two conventional black and white
films, Experimental Panatomlc-X Aerial Film, Type S0-130,
and Experimental Plus-X Aerial, Estar Thin Base, Type
S0-102. Both black and white materials had superior
image quality, but the difference was not large and
may be substantlially overcome by the information added
by the color images. This test 1s the best comparison
of a conventional color material with black and white
materials to date. ' '

M-7 - Objective was to determine the
compatability of thin base Estar film in the "B" Con-
figuration. Type S0-102 was flown and the results
indicated that thin base Estar can be satisfactorily
used in this system,

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0
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Attachment Two

Outline of Proposed 1963 Flight Tests

1. Exposure Determination - The objective"
1s to obtaln more precise information on the optimum ex-
posure of black and white films. Previous tests have been
almed at this objective, but further tests are needed in
the following areas:

A, Newer Sensitized Materials. The
high definition films have consider-
ably reduced exposure latitude in -
comparison with the films tested
in 1956-58, and consequently exposure
alms must be determined to a greater
degree of accuracy than was previously
required. '

B. Newer Camera Systems. Our present
knowledge 1s essentially limited
to data obtained through the use
of the two camera systems in the
Idealist Program. Information ob-
tained in other camera systems would
increase the confidence of general-
izing the data for all systems. The
effect of scale and ground resolution
on exposure should also be exXamined.

C. Low Solar Altitudes. During the past
year, operational satellilite photography
has been made at extremely low . (even
negative) solar altitudes, Additional
test data should be obtained under
these illumination conditions.

D. Varying Atmospheric Conditions. The
effect of varying atmospheric con-
ditions on exposure need additional
study almed toward .increasing the
yield of operational photography.

Both tone reproduction and image quality are
important criterlia for determining the optimum exposure, and
the latter criterion in particular requires more study.

With the possible exception of the color testing program
outlined below, this 1is considered the most important and
will probably require more flights than the other tests
combined. The Oxcart Program Type II Camera System or similar
equipment will be required for many tests to obtain the ex-
posure and image quality desired.

2. Color - The objective 1s to obtain properly
exposed and balanced color originals to demonstrate the potential
capability of obtaining additional information from color
photography at very high altitudes in comparison wilth black

Approved For Release 2005/11/21 : CIA-RDP78B04770A001000040008-0
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and white. Past tests have shown that the additional infor-
mation in the color images has not compensated for the loss
of image quality resulting from the use of existing color
materials, but substantially improved color materials are
now available. Further tests are needed in the followlng
areas:

A, High Definition Color Films., Limited
© flight tests were made last year with

an experimental Kodachrome type color
film exposed in the Oxcart Program
Type II Camera System. ' These tests
have shown the best lmage quality
ever obtained with color materials
and compare favorably with high defini-
tion black and white films. Both
exposure and process are critical and
additional effort is needed to produce
optimum results. For assurance that
the objective can be attalned in a
reagsonable time, consecutive flights :
should be made with a new flight follow-
ing the previous one as soon as the
results can be evaluated. For these as
well as other color tests, plans should
be made to include a varlety of scene
types and vegetation.

B. Conventional Color Films. The image
quality of these materials has been
considerably improved and they may have
application in systems not capable of
utllizing the high definition material
discussed 1n A above, Practical flight
tests of these materials will also in-
crease the available knowledge of color
photography from very high altitudes.
The processing of these materials is
relatively straight forward in comparl-
son with the high definition color film.

C. Tri-Color Separation. . Useful and pre-
clse data on the spectral characteristics
of aerial -scenes from very high altitudes
can be obtained by exposing black and
white film through tri-color separation
filters. This information will be used
to determine the optimum sensitometric
gharacteristics of the specialized color

ilms. ’

3. Reversal Process - The objectlve 1s to
evaluate the results obtained from practical flight tests by
reversal processing the taking film and subsequent positives
compared with the conventional negative-positive system.

The reversal method may provide improved image quallty..and
reduce the effects of nuclear radiation.
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* Attachment 2 - Page 3

&, Contrast - Normally.the contrast of a
-aerlal materlals 1s reasonably high to compensate for trans-
mission losses through the atmosphere, but the higher con-
trast 1s obtained at the expense of exposure latitude. Some
laboratory work has shown that the same information can be
obtalned at a lower contrast. ' o

_ This question is a rather fundamental one
for high altitude photography, and additional tests are
needed to produce a conclusive answer under practical
conditions. B ~ )

’ 5. Stellar - The current interest in ob-
taining satisfactory stellar imagery for position location
of satellite systems. suggests the need for testing in this
area. Varlables to pe explored include film, filter,
process and exposure. Although we have not Investigated
the possibility, the Idealist Program vehicle may be a
satisfactory test platform. By selecting the proper
solar azimuth, it may be possible to simulate the conditions

occurring at much higher altitudes.
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Attachment 3

Detalled Test Plan, Item 2C
Tri-Color Separation for Color Analysis

: | Objective - The objective is to obtaln photo-
metric data on spectral characteristics of aerial scenes
from high altitude in order to determine the optimum sensi-

tometric characteristics of color materials specifically
intended for this purpose.

' Cameras - Tri-vertical A-2 Configuration
with 24" £/8 lens matched as closely as possible. The

- same cameras should be used for all tests if possible.

= Exposure - 1/125 TOT at £/8 nominal. The
three cameras will have filter packs to be furnished

which will contain special red, green and blue tri-color
separation filters and neutral density compensating filters.

Film - Plus-X Aerlal Film (Estar Thin Base),
Type 4401 in 9 I/2 inch by 1800 ft. rolls will be used
for all tests. _ A

Process - Full development for all tests,

Test Conditions - A flight plan should be
established to expose half or less of the film load. and
Include as many scene types as possible listed below in
order of preference, ‘ ' ‘

. Urban

« Agricultura

. Water -

. Coniferous forest

. Snow covered mountain
+ Desert ‘

, The above flight plan should begin at such
time that 1t can be completed prior to 1000 hours standard
time and then repeated between 1000 and 1400 hours over
the same targets., Altitude 1s K+20+4+3., Both minimum and

HOOOUT®

-8light to moderate haze condltions should be included if

possible. _ :

Three complete flights shoula be made with
camera filters in the following positions:

Camera #l Camera #2 Camera #3
Flight #1 Red Green Blue
Flight Green Blue . Red
Flight #3 Blue Red Green

: Note: Camera number applies to the instrument,
not its location; o B A S A
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Attachment 3 - Page 2

Field Reports -

1.

Camera number, lens number, aperture,
filter.

Actual shutter speed before and after
flight,

Flight Plan

a. Targets and headings
b. Time on targets

c. Altitude

Pilot comments on atmospheric conditions.

Post flight condition of cameras and

windows.s

Actual T-stop of each lens at f/8
and spectral transmittance of each lens.
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Appendix B
Processing and Printing Improvements (PAR #23)

(Summary of Activity through 11 April 1963)

Processing standards were established for three Aerial Films
on the Trenton original negative processing machines, Types 8402 and L40O
£1ilm required minimal effort in that previous processes had been established
on older processing machines, Standards for processing S0=206 film required
more detalled effort, Variations in process chemistry were made until an
optimm balance in the photographic deveiopers resulted in a system which
combined the best features of film and machine.

A specialized Versamat process for Type LLOL f£ilm was
developed to provide a field process which would appro:dinate to the Trenton
process., Standards for the full and intermediate processing levqls were
established using a developer similar to the type ussd in the Trenton
negative machines. On the Versamat processor the desired processing
condltion must be predetermined prior to the process.

Materials for the sensitmnet.ric control of the photographic
process in field installations were provided. These materials included:

1, 1B sensitometric exposures
2. Control stock for field sensitomatric expcsurss
3. Processing instruction,

The Versamat and the sensitometric contrecl data have been
sent to the A/P facility and are available to other processing stations
where the information may be useful.

Typieal processing standards are attached,
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ton 1 & 2
PRODUCTO = FILM STRIP SPEED 25 FmM
EMULSIO ‘ SECONDS PER RACK
SIZE : THREAD-UP 15
PROC DOWN 5 Intermediate - Top of adj. rack at 23
rarl - o P loops &5 16p of adJ. rack at
{per.min,) ~
I’RO(S)ESSING CHEMICAL RPL. KG. PUMP NOZZLE | AGITATICK .
. TAGE TARK RPL. RATE | TEMP. | TIME | R. PRESSURE | TYPE TYPE | GAS | PRES.
- ., f
 Primary D-19 D-19 2000 mls }68%1° [147n 15 psi | k-3 * |
R . ; i
'_“ 8B5b SBSH 1000 =ls |70%:2° ] 15 pei . K-S 3 j
¢ 1 ; +
Wash H0 H,0 7 GPM |70%2% -1 agm & -~ 15 pai = K-S { |
T I7™ . * -
Secondary MPELI1D |MPELLID {2000 mls [70°81° full 1'0®kotal|full 15 psi  K-3 : :
‘ + ;
Arvest SBSB SESB 300 mls |70042° 3 'immersion ;
JHypo Rinse F-6 F-6 1300 mls |70%2° 24 | i 15 psi  K-1.5 ’ Co ;
Rrpo F-6 F-6 1300 als |70°%2° | 19" . 1Spst x-3 | R
ash 5,0 5,0 10 opy |70%2° | 1elpe ! 1S pel  K-3 o
Pioto-Flo P-F P-F 200 mls(70%20 |  1e immersién
Dryer 1050250 | g7 ] i !
Condition Cabinet | 95°259 Y 1125w 7 :
DAMPER SELTINGS : VEARTAC ZEPTINGS TS
mTAKE'B;;ENGo LOCATION OK NO. OF wGTS. RSl 0
=l age 4 Dry Cabinet selector switch 1
W ion Cabinet 1 Top spray nossles in
n a=0 ge 0| section turned up to mﬁp

any run down of developer.
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PROCESSING SPECIFICATION NO. ‘

MACHINE Versamat MACHINE SPEED DIAL SETTING 13 feet/fwin
PRODUCT ‘ﬁegauve FILM STRIP SPEED 13 faot/win,
EMULSIO JECONDS PER RACK 318.5 -
SIZE TOmm thrd nches THREAD-UP Full
PROCE ON WwN [
Per Min,
‘ PROCESSING CHEMICAL 1 RPL. NO. PMP - LNOZZLE AGITATION
— STAGE TARK RPL. RATE | TEMP. TIME |[R. RRESS TYPE TWPE GAS, PRES.
; o
Developer §2DX90 [12DX90 |400 m1 |85%41° 37" 2 | Pul1 deve}.om#nt
o
Developer 12DX90 |12DX90 400 m1 [77°01°] 377 2 | s, deﬁlmlm;
can (1 Tanll)
Stop Bath | gpgg 8B56 |200 ml | Room | 18" 1
( 2 Tankp)
Type A| Type A |400 ml | Room | 37" 2 8
. ) °
wash H,0 H20 8 cals.|85 12| 37" 2 | Cascading 2
E -
_ Dryer 120%s5P 3% =
N . S—
w0
DAMPER SETTINGS: VARIAC SETTINGS COMMENTS :
INTAKE #2 LOCATION | OR NO, OF WGTS.
1 Tank of stop bath
EXHAUST #2 to eliminate mottie
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To:

10 June 1963

Subject: 400 Watt High Pressure Hg Lamp Tests in

record.

Niagara Printer

These data are published as a matter of
Engineering does not contemplate the use

of the H-400A33-1 lamp at this time,

1.
1.1

2.
2.1
2.1.1

2.1.2

2.2
2.2.1

2.2.1.1

2.5
2.3.1

Introduction

The G.E. H-400A33-1 lamp was installed

by | |in Niagara #106. Several
uniformity-compensating wedges were used
in conjunction with the lamp. The effects
on uniformity, resolution, and exposure
level are noted.

Results and Data
Exposure level

The Log E increase as compared to a.l00
watt high pressure lamp (G.E. H-100-Ak4/T)
in the model I Niagara, operating at
approximately 150 watts, was .62,

The net Log E gain using uniformlity com-
pemsating wedges numbers 23 and 24, was

o ©

Illumination Uniformity
The + D measured across a 9 1/2 inch

processed on the Dalton, at a gamma
between 1,00 and 1.10, was as follows:

Wedge ﬁgg,zﬂD .09
Wedge AD .Og
No Wedge D .1

o

Resolution

These data illustrate the effect on
resolution of the illumination compensating
wedges. HReadings were taken across a

9 1/2 inch web.
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2.3.1.1 Resolution on type 8430
2.3.1.1.1 No wedge = 396 lines/mm
2.3.1.1.2 Wedge #23 = 353 lines/mm
2.3.1.1.3 Wedge #24 = 353 lines/mm
2.3.1.2 Resolution on type 5427

2.3.1.2.1 No wedge = 198 lines/mm
2.3.1.2.2 Wedge #23% = 158 lines/mm
2.3.1.2.3 Wedge #24 = 158 lines/mm

2.3.2 The masks 1n all instances cause a
distinct loss in resolution, combined
with a noticeable loss of sharpness.

3. : Conclusions

3.1 The increase in illumination with the
use of a 400 watt bulb is not appreclable
after the 1llumination uniformity has
been adjusted to a reasonable .lewel with
a compensating wedge.

3.2 The uniformity compensating wedges
have a marked effect on resolution
and sharpness.

, Discussilon

4.1 The use of such a source 1ln the future.

will require further tests to ascertaln
the desirability of a source with an
arc beam &s large as this one.

4,2 It is conjectured that mirrors should
be used to correct illumination fall-
off, in the place of carbon wedges.

>
4
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Appendix D

The following items have been purchased for trial uvnder
PAR #70

1. One Model R.C. Neumatic Valve Normally Closad
One Model R.C, Neumatic Valve Normally Open
Summarys These valves were ordered to evaluate their construction
and operation., They can be used wherever an automatic
valve is required. They will be used on the next
application requiring an operatoxf valve, All wetted
parts are either PVC or Teflon,

2. One Chemtrol "Alpha" series pump close coupled, 1/3 HP
Sumarys This pump was ordered to evaluate the seal construction
and other features of the all plastic (PVC) bedy. It
is presently being used on the frame-by-frams breadboard,
No trouble has been encountered to date. It will Qventually
be used for ferricyanide trangfer.

3, Standatd Mieroscope Parts ‘
Summary: Parts have been received and are being assembled to
fit our needs,

L, One Quantalog Densitometer Model TD 100
Summary: This is a low cost unit suitable for black and white
films only. It appears to be quite acceptable for
control of field operations where the ultimaye in

accuracy is not necessary.
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So Ohe Pump Allis-Chalmers Close Coupled Model C-1 with 1/2 HP Motor

Summarys Will be used on Production Prototype 70mm frame-by-
frame processor, Thie pump was ordered for checkout

against Eastern Industries Model F pumps, The seal
construction appears to be superior to that used on

the Model F. No operating experience to date.

6. One Log Etronics Image Sharpness Meter

Surmmary: A sample Model C instrument was used with an inhouse
10-20=40X enlarger. Since the best focus position
for each of the three lenses was already established
photographically, it was easy to determine whether
the Focatron would yleld the same lens focus position.
With each lens the Focatron quickly indicated a focus
position withih 20,001 inch from photographic best
focus, This was accomplished in the normal blue
printing light which is eﬁ:tremoly difficult teo analyze
vismally., It appears that a good use for this instrument
would be that of quickly obtaining approximate best focus
for new precision enlargers which have to be permanently
focused during production, and for use in optical systems
where the actinic light has a color which prevents visual
focuaing,

7. Adjusto Speed Drive

—
>
—

Summary: Used on Dalton Processor for main drive,

8, Four Eagle Pneumatic Timers .
Summary: These timers will be used to take bounce out of reset on

Cycle-flex timers used on secondary developer control
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